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impulses, those wave-lengths would be excluded, which are submultiples of the length of the impulse.    The  objection could be met by combining impulses of different lengths; but then the whole question would be again open, turning upon  the proportions in which the various impulses were introduced.    "What I propose here to inquire is whether any definite type can be suggested such that an arbitrary aggregation of them will represent complete radiation.   It will be evident that in the definition of the type a constant factor may be left arbitrary.    In other words, the impulses need only to be similar, and not necessarily to be equal.
Probably the simplest type of impulse, </> (so), that could at all meet the requirements of the case is that with which we are familiar in the theory of
errors, viz.
(/>(#) = e-«2<«2..................................(8)
It is everywhere finite, vanishes at an infinite distance, and is free from discontinuities. A single impulse of this type may be supposed to be the resultant of a very large number of localized infinitesimal simultaneous impulses, all aimed at a single point (x — 0), but liable to deviate from it
owing to accidental causes. I do not at present attempt any physical justification of this point of view, but merely note the mathematical fact.
The next step is to resolve the disturbance (8) into its elements in accordance
with Fourier's theorem.   We have*
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This equation exhibits the resolution of (8) into its harmonic components; but it is not at once obvious how much energy we are to ascribe to each value of k, or rather to each small range of values of k.    As in the theory of transverse vibrations of strings, we know that the energy corresponding to the product of any two distinct harmonic elements must vanish; but the application of this, when the difference between two values of k is infinitesimal, requires further  examination.   The following is an adaptation of Stokes's investigation^ of a problem in diffraction.
* [1901.   A slight change of notation is introduced.]
t Edinb. Trans, xx. p. 317 (1853); see also Enc. Brit. t. xxiv. p. 431.   [Vol. in. p. 86.].
